+NEBRASKA NATURAL RESOURCES COMMISSION
Water Sustainability Fund
Application for Funding
Section A.

ADMINISTRATIVE

PROJECT NAME: Lake Babcock Capacity Study for Multiple Beneficial Use

SPONS ORRIMARY CONTACT INFORMATION (Not Consultantd

Sponsor Business Name: Loup Power District

Sponsor Contactd Blame: Neal Seuss

Sponsor Contactd &ddress: 2404 15th Street, Columbus Nebraska 68601

Sponsor Contacté Phone: (402) 564-3171

Sponsor Contactdé Email: nsuess@loup.com

1. Funding amount requested from the Water Sustainability Fund:
Grant amount requested. $ 75,000
1 If requesting less than 60% cost share, what %? NA

If a loan is requested amount requested. $ NA

1 How many years repayment period? NA

1 Supply a complete year-by-year repayment schedule. NA

2. Neb. Rev. Stat. § 2-1507 (2)

Are you applying for a combined sewer overflow project? YESRH NOH

If ves:
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1 Do you have a Long Term Control Plan that is currently approved by the
Nebraska Department of Environmental Quality? YESRH NOH

1 Attach a copy to your application. NA
1 What is the population served by your project? NA
1 Provide a demonstration of need. NA

1 Do not complete the remainder of the application.

Permits Required/Obtained Attach a copy of each that has been obtained.
For those needed, but not yet obtained (box i N Oahecked), 1.) State when you
will apply for the permit, 2.) When you anticipate receiving the permit, and 3.)
Your estimated cost to obtain the permit.

(N/A = Not applicable/not asking for cost share to obtain)
(Yes = See attached)
(No =Mightneed,d o n 0 t & &wreaaskeng for 60% cost share to obtain)

G&P - T&E consultation (required) N/AH Obtained: YESR NOR
DNR Surface Water Right N/AH Obtained: YESR NOR
USACE (e.g., 404/other Permit) N/AH Obtained: YESR NOR
FEMA (CLOMR) N/AH Obtained: YESR NOR
Local Zoning/Construction N/AH Obtained: YESA NOR
Cultural Resources Evaluation N/AH Obtained: YESH NO”
Other (provide explanation below) N/AH Obtained: YESAH NOR

Partnerships

List each Partner / Co-sponsor, attach documentation of agreement:

The Loup Power District (LPD) is the Project Sponsor for the Lake Babcock
Capacity Study for Multiple Beneficial Use (the Study). During the study phase,
LPD will coordinate and work closely with the Nebraska Department of Natural
Resources (NeDNR).
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LPD has letters of support from Nebraska Game and Parks Commission, Lower
Loup Natural Resources District, City of Columbus, Boy Scouts of America, and
the Girls Scouts of America. These letters are provided in Appendix A.

Identify the roles and responsibilities of each Partner / Co-sponsor involved in the
proposed project regardless of whether each is an additional funding source.

Loup Power District

The LPD is the lead partner and funding authority for the planning study. They will
work and coordinate with the stakeholder& organizations and the public that may
be affected by the recommendations contained within the study. A consultant will
be hired for this study. LPD will work with the NeDNR on the implementation of the
study, grant management, and technical and procedural reviews.

NeDNR

NeDNR will serve as the lead funding and technical agency for the Study. As the
grant administrator, NeDNR will have an important role in the Study, in particular,
the coordination between LPD and NeDNR.

Other Sources of Funding

Identify the costs of the entire project, what costs each other source of funding
will be applied to, and whether each of these other sources of funding is
confirmed. If not, please identify those entities and list the date when
confirmation is expected. Explain how you will implement the project if these
sources are not obtained.

Table 1 Project Tasks and Costs

WSF LPD
Grant Cost
Cost Request Share
Tasks Estimate 60% 40%
Hydrographic Survey and $32,500 $19,500 $13,000
Physical/Chemical Testing
Conceptual Design Report including | $52,250 $31,350 $20,900
locating sites for sediment disposal
Preliminary Engineers Opinion of $21,500 $12,900 $8,600
Cost
Project Management $18,750 $11,250 $7,500
Total $125,000 $75,000 $50,000
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Overview

In 1,000 words or less, provide a brief description of your project including the
nature/purpose of the project and its objectives. Do not exceed one page!

The project is the Lake Babcock Capacity Study for Multiple Beneficial Use. Lake
Babcock, located in Platte County near the City of Columbus, Nebraska, is a
hydropower forebay to the Loup Power Canal Powerhouse. The forebay is a
regulating reservoir that temporarily stores water for hydroelectric power
production. As a green energy source, the Loup Power District (LPD) has over
21,000 service connections plus wholesale customers in a four county area serving
a population of approximately 42,000 people.

Figure: Lake Babcock

Over the past 90 years, primarily silt/sand sediment has been deposited into Lake
Babcock from the Loup River through the Loup Canal System. LPD is requesting
cost share assistance from the Water Sustainability Fund for a feasibility study to
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determine how the sediment is being deposited into the lake, the existing and
potential storage capacity of the lake, and actions the LPD can do to eliminate
sedimentation from reoccurring in the future. In addition, LPD will research the
most cost-effective way to remove the buildup of sediment from the lake, thereby
improving production and increasing the drought resiliency of this green
hydroelectric power system.
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Figure: Site Map

In order to provide decision-makers with the information they need to make an
informed decision, the Water Sustainability Fund study will:

o Conduct a hydrographic survey using bathymetry and terrestrial surveying
methods and LIDAR to determine the existing and future storage capacity
of the lake,

o Find disposal areas for the excavated s

0 Analyze the physical and chemical properties of the sediment,

o Prepare a conceptual engineering design report and associated
documents,

o0 Develop a preliminary en g i n e @inions of cost for recommended
improvements to Lake Babcock,
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o Determine the drought resiliency of the green energy hydroelectric power
facility based on the rehabilitation of Lake Babcock.

Actual dredging, sediment disposal, improvements to recreational facilities, and
final engineering will not be a part of this phase of the project.

While the primary purpose of Lake Babcock is hydroelectric power production;
there are other functions that it serves. Lake Babcock and the Loup Power Canal
System provides irrigation, recreation, and groundwater recharge for the City of
Columbus municipal water supply and the Columbus Groundwater Recharge
Project. The lake also serves as storage of flood waters, that helps reduce the
sediment loads downstream on the Lower Platte River.

The Canal provides surface water irrigation to users along the canal system. A
total of 109 agricultural producers are permitted to withdraw surface water.
Additionally, groundwater irrigation is enhanced due to groundwater recharge from
the Loup Canal System and Lake Babcock.

Lake Babcock also provides many recreational opportunities. Fish and wildlife and
waterfowl! are plentiful at Lake Babcock. Two campgrounds in the Lake Babcock
area are owned by LPD are provided free of charge to the community. These
campgrounds are fully equipped with electrical hookups which are also offered to
campers, free of charge. In the northwestern portion of Lake Babcock, LPD
provides recreational areas to both the Boy Scouts of America and Girl Scouts of
America. The Boy Scouts are based on Boy Scout Island, while the Girls Scouts
are based at the Girl Scout Camp.

The City of Columbus North Water Treatment Plant pumps groundwater for

drinking water adjacent to Lake Babcock. The groundwater is recharged by the

lake. Also, the Lower Loup Natural Resources District Columbus Groundwater

Recharge Project receives water from the Loup Power Tailrace Canal. Lake
Babcock and the Canal System provide fl oo
Bomb Cyclone,06 f Il ood wat er s f r ommitigatecceby use afghe Ri v e r
Canal System, including Lake Babcock thus preventing further damage to
downstream properties. By expanding L a k e B a bcapacdyktrésswill provide

additional flood storage capacity.

Finally, the Loup Canal System captures a high volume of sediment from the Loup
River, both at the headworks and in Lake Babcock itself. The Tailrace Canal
discharges reuse water into the Platte River. This reduced sediment streamflow is
beneficial to downstream water users on the Lower Platte River.
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Figure: Sand Pile at the Head Gate

Project Tasks and Timeline

Identify what activities will be conducted to complete the project, and the
anticipated completion date.

1 What activities (Tasks) are to be completed.
1 An estimate of each Tasks expenditures/cost per year.
1 Activities in years 4 through project completion under a single column.

Table 2. Project Tasks, Schedule, and Costs

Tasks Schedule Costs
Hydrographic Survey and Physical and Summer 2023 $32,500
Chemical Testing

Conceptual Engineering Design Report 2023/Spring 2024 | $52,250
including locating sites for sediment

disposal

Preliminary Engi neer]|2023/Spring2024 |$21,500
Project Management 2023/Spring 2024 | $18,750
Total $125,000
IMP

Do you have an Integrated Management Plan in place, or have you initiated
one? YESAH NOR Sponsor is not an NRD'H
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Section B.
DNR DI RECTOROG6S FI NDI NGS

Prove Engineering & Technical Feasibility
(Applicant must demonstrate compliance with Title 261, CH 2 - 004)

1. Does your project include physical construction (defined as moving dirt, directing
water, physically constructing something, or installing equipment)?
YES® NOH

I f you answer ed AY BIoestipns im seotionsltA. ans wer
I f you answer @ NQ@bquestionsinsecsohl.Banswer
Il f AYESO, it 1 s consoiarbwerthedollowioggs t | y st ructur

1.A.1 Insert a feasibility report to comply with Title 261, Chapter 2, including
engineering and technical data; NA

1.A.2 Describe the plan of development (004.01 A); NA

1.A.3 Include a description of all field investigations made to substantiate the feasibility
report (004.01 B); NA

1.A.4 Provide maps, drawings, charts, tables, etc., used as a basis for the feasibility
report (004.01 C); NA

1.A.5 Describe any necessary water and/or land rights including pertinent water supply
and water quality information (004.01 D); NA

1.A.6 Discuss each component of the final plan (004.01 E); NA

1.A.7 When applicable include the geologic investigation required for the project
(004.01 E 1); NA

1.A.8 When applicable include the hydrologic data investigation required for the project
(004.01 E 2); NA

1.A.9 When applicable include the criteria for final design including, but not limited to,
soil mechanics, hydraulic, hydrologic, structural, embankments and foundation
criteria (004.01 E 3). NA

I f ANOO, It I s csructsiral,dse angvdr themfollewing:y n o n

1.B.1 Insert data necessary to establish technical feasibility (004.02);
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The traditional method of restoring capacity in lakes with sedimentation issues is
by dredging. The proposed Lake Babcock Capacity Study for Multiple Beneficial
Use (the Study) will provide critical information to decision-makers on how to
successfully dredge the lake. Survey grade Global Positioning System (GPS)
equipment, LIiDAR, and aerial imagery will be used to measure the existing
capacity of the lake and to estimate the future capacity of the lake once dredging
is complete. Physical and chemical samples will be taken of the sediment and
analyzed for soil properties and chemical composition. This information will be
critical to determine the appropriate sediment disposal methods and locations.

The Loup Power District (LPD) has been in service since 1934 and employs 121
staff to operate the hydroelectric power production facility. The staff consists of
technical personnel including engineers, scientists, and technicians. LPD
personnel have extensive experience in dredging as they operate a dredging
system at the headworks to the Loup Power Canal. LPD will hire a qualified
consulting firm to conduct the hydrographic survey, prepare a conceptual
engineering design, and develop a cost opinion for recommended improvements.
The consulting team will be led by a professional engineer licensed in the State of
Nebraska. The team will also consist of engineers, scientists, hydrologists,
surveyors, and technicians.

Figure: Sandpile at the Headworks of the Loup Power Canal

Actual dredging, sediment disposal, improvements to recreational facilities, and
final engineering will not be a part of this phase of the project.

1.B.2 Discuss the plan of development (004.02 A);
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The proposed Lake Babcock Water Sustainability Fund Study will determine the existing
and future storage capacity of Lake Babcock, analyze the properties of the existing
sediment, prepare conceptual engineering design documents, and develop a preliminary
e n g i n epaiondoscost for the dredging of Lake Babcock. The actual implementation
of the Study will be a future project and not part of this funding request.

Hydrographic Survey

The LPD will conduct a hydrographic survey using bathymetry with LIDAR, aerial
imagery, and terrestrial land surveys. Data collection points will be laid-out and
located on a horizontal grid pattern. The controlling factor is the shallowness of
Lake Babcock. The most effective method for the bathymetric survey is to use
survey grade Global Positioning System (GPS) attached to a measuring rod. Data
collection will occur from a small barge. Key depths to be measured include the
water-surface elevation, top of the submerged sediment (silt/sand layer) bed
elevation, and at the refusal the underlying hardpan surface elevation. Terrestrial
land surveys will be conducted with a survey grade GPS and will follow the same
horizontal grid pattern. Terrestrial land surveys, LIDAR and available imagery will
be used for surface data. These data sources will be the most appropriate for the
surveys of spoils disposal sites such as neighboring farm fields (or borrow pits)
and as base maps for the more detailed GPS surveys.
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Figure: Example Bathymetric Map

Contour maps will be created using LIDAR and available imagery. These contours
will be combined with the GPS data collected during the hydrographic surveys.
This will be the basis of the contour maps.

From the bathymetric survey, three contour maps will be generated. The first
contour map will be of the existing top of the submerged sediment (silt/sand bed).
This layer will be the top of the excavation. The second contour map will be of the
underlying hardpan surface (harden clay layer). The third contour map will be
approximately one foot above the hardpan surface and will be the bottom of the
excavation. The decision to leave one foot of sediment is to provide a protective
buffer for the hardpan surface.

For the land surface contour maps, GPS data will be combined with the available
LIDAR and aerial imagery.

The quantity of sedi ment dstsnated by suldtracting

the elevations of the third bathymetric contour map from the elevations of the first
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bathymetric contour map. This amount of spoil material is expected to be
significant due to the footprint of the original Lake Babcock (approximately 1,150
total acres). Disposal of the dredged sediment will be based on cost-effectiveness
on the availability of disposal sites.

Physical and Chemical Analysis of the Sediment

Analyzing the physical and chemical properties of Lake Babcock sediment is
important to determine the composition of the material for disposal. Samples of the
sediment material at various locations and depths will be collected across the lake.
The nature of the mixture will be analyzed to determine if the material can be
applied to farm fields, deposited in existing borrow pits, used as berm material, or
for island/land building at Boy Scout Island and Girl Scout Camp. The chemical
constituents are expected to contain nutrients such as nitrogen and phosphorus,
as well as other chemical properties. Disposal locations and methods will be
dictated by the physical and chemical properties of the sediment.

Conceptual Engineering Design Report

A Lake Babcock Conceptual Engineering Design Report (the Report) will be
prepared. Conceptual design is approximately 30% design. Elements of the report
will contain many components including construction drawings. These drawings
will detail items such as excavation and spoil disposal areas and depths,
guantities, berms, and recreational areas such as Boy Scout Island. The contour
maps which have been discussed in the hydrographic survey section, will be the
basis of the construction drawings of the lake. LIDAR and aerial imagery and
terrain surveys will be used for farm fields and borrow pits. The Report will discuss
in detail the dredging operations. The majority of the excavation will likely be done
by barge. Hauling, dumping, and spreading of the s e d i mpaild matérials will
be addressed in the Report. It will consider the life expectancy of the dredged lake,
practices to extend the | a k deSign life, and installation of additional settling
basins in the canal system that capture silt and sand.

Preliminary Engineers Opinion of Cost

A Lake Babcock Preliminary Engineers Opinion of Cost will be prepared, based on
the hydrographic survey, physical and chemical analysis of the sediment, dredging
operations and quantities, spoil material disposal, contouring of the dredged lake,
berms, sediment control structures, recreational facilities, and increased
hydroelectric power production and economic analysis that result from improving
the lake. The cost opinion will be developed first when the Study is 30% complete
and revised as the project unfolds.
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1.B.3

Project Management

Project management will be important to ensure that the project meets the
condensed schedule and delivers a technically sound planning document. Project
management activities include: the development of forms for project kickoff, project
tracking, progress reports, action items, other forms of documentation, agendas,
meeting minutes, monthly invoicing, monthly progress reports, and project
closeout actions. These project management activities will assist the LPD in
preparing for the future dredging project (not a part of this project) by preparing the
hydrographic survey, conceptual engineering design, and preliminary engineer
opinion of cost.

Describe field or research investigations utilized to substantiate the project
conception (004.02 B);

Hydrographic Survey

The project will entail a hydrographic survey using bathymetry with LiDAR and
aerial imagery, and terrestrial land surveys. Data collection points will be laid-out
and located on a horizontal grid pattern. The controlling factor is the shallowness
of Lake Babcock. Consideration was given to using an acoustic echosounder
mounted to a boat to conduct the bathymetric survey. However, this method will
not be feasible, due to the shallow water. The most effective method for the
bathymetric survey is to use survey grade Global Positioning System (GPS)
attached to a measuring rod. Data collection will occur from a small barge. Key
depths to be measured include the water-surface elevation, top of the submerged
sediment (silt/sand layer) bed elevation, and at the refusal the underlying hardpan
surface elevation. Terrestrial land surveys will be conducted with a survey grade
GPS and will follow the same horizontal grid pattern. Extra land data will be located
at important features such as grade changes, buildings, weirs, berms, disposal
pits, Boy Scout Island, and Girl Scout Camp. LIDAR and available imagery will be
used for surface data. These data sources will be the most appropriate for the
surveys of spoils disposal sites such as neighboring farm fields and as base maps
for the more detailed GPS surveys.
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Figure: Example Bathymetric Map

Outreach will be conducted by the surveyors when they demonstrate the use and
collection of GPS data with the scouts.

Contour maps will be generated from LIDAR and available imagery. These
contours will be combined with the GPS data collected during the bathymetric and
terrestrial surveys. This will be the basis of the contour maps. From the bathymetric
survey, three contour maps will be generated. The first contour map will be of the
existing top of the submerged sediment (silt/sand bed). This layer will be the top
of the excavation. The second contour map will be of the underlying hardpan
surface (harden clay layer). The third contour map will be approximately one foot
above the hardpan surface and will be the bottom of the excavation. The decision
to leave one foot of sediment is to provide a protective buffer for the hardpan
surface. For the land surface contour maps GPS data will be combined with the
available LIDAR and aerial imagery.

The quantity of s e d i mapailsd ft o b e wil beesstignaed by subtracting
the elevations of the third bathymetric contour map from the elevations of the first
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1.B4

1.B.5

bathymetric contour map. This amount of sediment material is expected to be
significant due to the footprint of the original Lake Babcock (approximately 1,150
acres). Disposal of the dredged sediment will be based on cost-effectiveness on
the availability of disposal sites.

Physical and Chemical Analysis of the Sediment

Analyzing the physical and chemical properties of Lake Babcock sediment are
important to determine the composition of the material for disposal. Samples of the
sediment material at various locations and depths will be collected across the lake.
It is expected that the spoils will be a mixture of primarily silt and sand. The nature
of the mixture will be analyzed to determine if the material can be applied to farm
fields, deposited in existing borrow pits, used as berm material, or for island/land
building at Boy Scout Island and Girl Scout Camp. The chemical constituents are
expected to contain nutrients such as nitrogen and phosphorus, as well as other
chemical properties. Disposal locations and methods will be dictated by the
physical and chemical properties of the sediment.

Describe any necessary water and/or land rights (004.02 C);

Lake Babcock Capacity Study for Multiple Beneficial Use will not require any
additional water rights. LPD Canal has a water right from the Loup River of 3,500
cubic feet per second that was granted on April 15", 1932. LPD owns Lake
Babcock and the Loup Power System land, therefore land rights will not be
necessary. Access to potential disposal sites may be needed if the LPD borrow
pits do not have adequate capacity, but no formal land rights will be required.

Discuss the anticipated effects, if any, of the project upon the development
and/or operation of existing or envisioned structural measures including a brief
description of any such measure (004.02 D).

The Study is critical for the development of future structural measures. Dredging
of Lake Babcock is the fundamental component of future measures. This will be a
sizable project since the original footprint of the lake is 1150 acres. The volume of
sediment dredged from the lake will be determined by the hydrographic survey
conducted as a part of the Study. Transportation and disposal of spoils will also be
an important consideration of the study process. Potential disposal sites include
neighboring farm fields, existing borrow pits along the Loup Power Canal

Recreational improvements will be made including the buildup of Boy Scout Island
and Girl Scout Camp and the two LPD campgrounds.

The final benefit, but perhaps the most important benefit, will be the depth of the
lake, therefore its volume will be increased. The greater depth (without expanding
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surface area) will reduce the overall evaporation by volume percentage,
consequently, the added volume will provide improved drought resiliency for
hydroelectric power production.

Prove Economic Feasibility
(Applicant must demonstrate compliance with Title 261, CH 2 - 005)

Provide evidence that there are no known means of accomplishing the same
purpose or purposes more economically, by describing the next best alternative.

The next best alternative will be to not conduct the Lake Babcock Capacity Study
for Multiple Beneficial Use and begin dredging immediately. Without an accurate
hydrographic survey, the volume of sediment excavated could vary by 50 to 100
percent. Further, the physical and chemical composition of the material will not be
known, making disposal difficult and potentially harmful to the local environment.
This haphazard approach will place the Loup Power Canal at great risk due to the
unknown quantities and the cost to dispose of the sediment. The LPD does not
have the financial resources to assume such a large, unquantified project by itself.
Additional funding sources will be needed for implementation of the Study, and
withoutan e n g i n epaiondokcost, it is very unlikely that outside resources will
be secured.
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Figure: Sand Deposition

Document all sources and report all costs and benefit data using current data,
(commaodity prices, recreation benefit prices, and wildlife prices as prescribed by
the Director) using both dollar values and other units of measurement when
appropriate (environmental, social, cultural, data improvement, etc.). The period
of analysis for economic feasibility studies is the project life. (Title 261, CH 2 -
005).

The cost of the Study is $125,000. This includes a thorough investigation and
analysis of Lake Babcock. The amount requested from the Nebraska Natural
Resources Commission is $75,000 and the LPD will contribute $50,000. The costs
for the tasks of hydrographic survey, physical and chemical testing, conceptual
engneering design report, preliminary
management are itemized below in Table 3. The costs were provided by JEO
Consulting Group, Inc. at the request of LPD. The consulting team will consist of
engineers, scientists, hydrologists, surveyors, and technicians. JEO Consulting
Group Inc. has over 85 years of celebrated engineering, architectural, planning,
and surveying experience.

Pagel7of 63

version- June 2022

engin



